Dipicolinic acid prevents the copper-dependent oxidation of low density lipoprotein.
Effect of dipicolinic acid (pyridine 2,6-dicarboxylic acid) and pyridine compounds on the copper-dependent oxidation of human low density lipoprotein was analyzed in relation to the inhibition of copper reduction. Dipicolinic acid inhibited copper-dependent LDL oxidation completely, but the LDL oxidation was slightly inhibited by pyridine compounds with one carboxyl group at 2 or 6-position. Reduction of copper by LDL itself and ascorbate was inhibited completely by dipicolinic acid, but only partially by picolinic acid, quinolinic acid and isocinchomeronic acid with 2- or 6-carboxylic group. Pyridine compounds without 2- or 6-carboxyl group did not show any inhibitory effect on the LDL oxidation and the copper reduction. Protective effect of dipicolinic acid on the LDL oxidation was closely correlated with the copper-reducing activity. Dipicolinic acid shows an antioxidant action by the formation of a chelation complex with copper. This may have implications in understanding mechanisms of preventing LDL oxidation during the early phase of atherosclerosis.